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Zeit:
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Ort:
German Research School for Simulation Sciences, 


Schinkelstraße 2a, Lecture Room (R 001)

Referent:
Prof. Dr. Rainer Spurzem

National Astronomical Observatory Beijing and University of Heidelberg

Titel: 
GPU Supercomputing on Three Continents and Application to


Supermassive Black Holes and Gravitational Waves from Galactic Nuclei

Abstract:

To use graphical processing units (GPU) for general purpose, computations are becoming more  and more ubiquitous on all scales - from users' desktops to the most powerful supercomputers. For the past two years, China has been pioneering this field, now operating some of the most powerful GPU accelerated supercomputers in the world (temporarily number one in the top 500...). An overview of the research of the Chinese Academy of Sciences and the National Astronomical Observatory in Beijing with such GPU clusters is presented, including our close collaborations with the University of Heidelberg and LBNL Berkeley, where smaller pathfinder systems are running in the context of the ICCS (International Center for Computational Science) collaboration. We discuss particle- and mesh-based algorithms for astrophysics using hundreds to thousands of GPUs for one single application run in a parallel message passing environment, some with detailed timing models. Future perspectives for GPU and FPGA accelerated computing will be discussed. GPU and other 'green' supercomputing hardware may be a stepping stone on the path to reach  Exascale supercomputing.

To illustrate one astrophysical application in more detail our computer models of large dense star clusters in galactic nuclei with supermassive black holes are shown. We use large high-accuracy direct N-body simulations with Hermite scheme and block-time steps, parallelised across a large number of nodes on the large scale and across many GPU thread processors on each node on the small scale. Our simulations proceed from a merger of two galaxies with central black holes to the complete relativistic merger of the black holes, including Post-Newtonian corrections to  gravitational forces. The expected gravitational radiation from our model sources will be briefly touched. We discuss the relevance of this for current and future instruments to measure gravitational waves.
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